A conformationally altered precursor to the lysosomal enzyme alpha-mannosidase accumulates in the endoplasmic reticulum in a mutant strain of Dictyostelium discoideum.
The mutant strain of Dictyostelium discoideum, HMW-437, contains a mutation in the structural gene coding for the lysosomal enzyme alpha-mannosidase. Unlike the wild type strain, Ax3, this strain fails to proteolytically process or secrete the 140,000-dalton alpha-mannosidase precursor. The level of sulfate incorporation into the mutant precursor was significantly lower when compared to the wild type precursor. In addition, the mutant precursor was entirely sensitive to endoglycosidase H. Subcellular fractionation of HMW-437 membranes indicated that the majority of the alpha-mannosidase precursor sedimented in a region of the gradient corresponding to the rough endoplasmic reticulum. This accumulation within the rough endoplasmic reticulum did not appear to result from gross conformational changes which lead to aggregation. Trypsin digestion of radioactively labeled Ax3 and HMW-437 precursors demonstrated that there were differences in susceptibility to protease cleavage between the wild type and mutant alpha-mannosidase precursor molecules, suggesting that a minor conformational change could contribute to the accumulation of the mutant precursor inside the endoplasmic reticulum.